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The direct molecular weight determination and structural analysis of polypeptides and peptide mixtures
have become amenable by the recent development of fast atom hombardment (FABMS) and **Cf-plasma
desorption (PDMS) mass spectrometry. FABMS and PDMS peptide mapping, i.e., the direct analysis of
peptide mixtures resulting from proteolytic digestion, have heen developed as powerful methods for the
structural characterization of epoxide-metabolizing isoenzymes. The major advantage of this approach is
provided by the selectivity of the endoproteolytic cleavage, combined with the specific and accurate mo-
lecular weight determination of complex digest mixtures containing peptides up to several thousand daltons
in size. Furthermore, the mass spectrometric peptide mapping analysis can be combined with a range of
protein-chemical modification reactions and with sequential degradation such as by carboxypeptidases.
Both FABMS and PDMS peptide mapping have already been successfully applied to the structural dif-
ferentiation of glutathione transferase and epoxide hydrolase isoenzymes in cases where reference sequence
data for at least one isoenzyme form was available. In the application described here, for a series of
dihydrodiol dehydrogenase (DDH) isoenzymes with hitherto undetermined primary structures, a direct
correlation between the structural differentiation from peptide mapping data and differences in their
substrate specificities could be demonstrated. The mass spectrometric peptide mapping analysis of isoen-
zymes proved to be an efficient basis for the elucidation of the structure of one major DDH isoenzyme

form; partial sequence data for this protein are reported.

Introduction

The oceurrence and biochemical significance of a mul-
titude of isoenzyme forms of important hepatic epoxide-
metabolizing enzymes has been demonstrated in a num-
ber of studies in the last years (7,2). Thus, besides the
already well-known variety of glutathione transferases
(GST) (2), several isoenzyme forms of cytosolic and mi-
crosomal epoxide hydrolase (EH), and, more recently,
dihydrodiol dehydrogenase (DDH) have been isolated
from rat and rabbit liver (3—5). The development of
efficient separation techniques for purifying isoenzymes
to apparent homogeneity requires highly specific ana-
lytical methods for the structural characterization of
these often closely related forms. A structural differ-
entiation has become of particular interest for isoen-
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zymes with distinet differences in substrate specificity,
as recently demonstrated for a number of DDH iscen-
zyme forms (5,6).

The successful development of fast-atom bombard-
ment (FABMS) and, more recently, 2520f—plasma de-
sorption mass spectrometry (PDMS) in the last years
has enabled the direct, general analysis of abundant
molecular ions of biological polypeptides of up to small
proteins in size (7—9). While direct structural (sequence)
information from fragment ions in FABMS and PDMS
is normally limited and/or scarce, the capability of both
methods for providing unequivocal, precise molecular
weight determinations has recently led to new appli-
cations for the analysis of polypeptide mixtures pro-
duced by specific proteolytic digestion (peptide map-
ping). FABMS and PDMS peptide mapping have been
initially employed as a complementary methed for the
verification (and in some cases correction) of DNA-de-
rived protein sequences (1), but these methods have
recently emerged as powerful, general tools in several
applications to protein structural chemistry (7,8,11).

Both FABMS and PDMS peptide mapping of specific
enzymatic and chemical digest mixtures have been suc-






